quartz porphyry (unit Tt 3 ), coarse quartz porphyry (unit Tt 4 ), and white, square quartz porphyry (unit Tt 5 ) of Rosenlund (1984) in the Cumberland Pass area, and fine-grained plagioclase porphyry (unit Ttfp of Jefferson, 1985) and alkali feldspar aplite (unit Tafa of Jefferson, 1985) in the area west of Tincup.
Stock southwest of Cumberland Pass (unit Tqcg, Rosenlund, 1984) included in unit although texture is medium grained, equigranular. Small plugs are exposed along Gold Creek near Hills Gulch and south of its confluence with Comanche Gulch. Two plugs, inferred from subcrop, are covered by glacial debris in upper drainage of Crystal Creek. Dikes are widespread, but locally concentrated near Quartz Dome and north toward the plug in Gold Creek, and along and northwest of the Boulder fault, especially near Mill Lake. Sills in Chicago Park north of Pitkin and south of Halls Gulch intrude Belden Formation and Leadville Limestone.
Groundmass of light-gray to tan, very fine grained (10-20 µm), equant quartz, albite, and orthoclase that contains 20-50-µm-diameter sericite-rich patches and minor calcite-rich patches. Microphenocrysts (30-40 µm long) of rounded to subhedral, clear, strongly embayed and unembayed quartz grains common. Glomerocrysts and phenocrysts of 0.2-2-mm-long, clear, subhedral to rounded, but unembayed quartz grains and 0.2-8-mm-long turbid to extremely altered plagioclase or oligoclase(?) grains. Glomerocrysts and pheno crysts of plagioclase commonly completely altered to mat of fine-grained sericite and disseminated opaque minerals. Minor phenocrysts of 0.1-1-mmdiameter biotite(?) completely altered to chlorite, ilmenite(?), and rutile(?). Phenocrysts much more altered than groundmass. Accessory apatite and zir con common. Anatase noted as low temperature alteration product of rutile. Sills in Chicago Park have groundmass of oligoclase and quartz and minor apatite, magnetite, and other opaque miner als. Phenocrysts in those sills are oligoclase partly altered to sericite and clay minerals, embayed quartz, biotite replaced by chlorite and epidote, and very minor hornblende.
Average modal composition of dikes and plugs near Mill Lake, in Gold Creek, and in the upper reaches of Crystal Creek: 65% groundmass of albite (50%), quartz (35%), and orthoclase (15%); 35% phenocrysts of plagioclase altered to sericite (60%), quartz (30%), biotite(?) altered to chlorite, rutile, and ilmenite (8%), and opaque grains (2%).
The fresh dikes, sills, and stocks in the Quartz Creek and Crystal Creek drainages are alkali rhyo lite and are alkali-calcic ( fig. 1A ). (unit Tr) and the porphyry of Green Mountain (unit Tgm). Data from this study and Herald (1981) . Refer to tables 1 and 5 for analytical data. (A) R 1 R 2 major element classification diagram (De la Roche and others, 1980) . Alk Rhy, alkali rhyolite; Rhy, rhyolite; R Dac, rhyodacite; Dac, dacite; And, andesite; And-Bas, andesitic basalt; Lat And, lati-andesite; Q Lat, quartz latite; Q Tr, quartz trachyte; Tr, trachyte; Lat, latite; T Bas, trachybasalt; T And, trachyandesite; Lat Bas, latibasalt. Volcanic rock names used because of fine-grained nature of most rocks. Fields of alkalinity modified slightly from those in DeWitt (1989) based on Fridrich and others (1998) . Fridrich and others, 1998). in Na and plot in the calc-alkalic to calcic fields (fig .  1A ). The mineralized samples are strongly peralumi nous, very potassic, and range widely in Fe/Fe+Mg. Mineralized samples contain less Na 2 O and barium than unaltered samples (Table 1) . Uranium concen trations are high (>15 ppm) and Th/U ratios (<1) are much lower than typical rhyolites.
The sill in Chicago Park is reversely zoned, hav ing a thin felsic margin and a slightly more mafic core (Herald, 1981;  Table 2 ). The felsic margin, too thin to be shown on the geologic map, ranges from alkali-calcic rhyolite to calc-alkalic rhyolite, is strongly peraluminous, varies widely in K/Na ratio, and is slightly Mg rich ( fig. 2) . The core is an alkali calcic rhyolite that is strongly peraluminous, has no preferred alkali enrichment, and is Mg rich. The core is not significantly affected by hydrothermal alter ation ( fig. 2) .
The sill-like body northwest of Napolean Pass is an alkali-calcic alkali rhyolite that averages mildly peraluminous (one sample lies outside the field of unaltered igneous rocks), is sodic to average, and has variable Fe or Mg enrichment ( fig. 3 ). Rhyolitic intrusive rocks near Tincup (far northeastern part of map area) are grossly similar to those at Napolean Pass, with the exception of one lati-andesite (monzodiorite) rock ( fig. 3 ) that is associated with the stock at Tincup, just northeast of the map area (Koksoy, 1961; Brock and Barker, 1972) . This stock, based on the similarity of its chemistry to that of the tonalite at Cumberland Pass (see section below), could be much older than the rhyolites.
Oligocene age based on fission-track date of 34.5 + 3.0 Ma from zircon in plug along Gold Creek (table 4) Tgm Porphyry of Green Mountain (Oligocene)-Grayish green to cream, fine-grained, porphyritic rhyolite to dacite(?) that is equivalent to part of the Tincup Quartz Monzonite Porphyry (Dings and Robinson, 1957) in the Cumberland Pass area. Includes part of Table 1 . Major-and minor-element chemistry of Oligocene rhyolite (unit Tr) from the Fossil Ridge and surrounding area, Gunnison County, Colorado.
[Major-element oxides (in weight percent) for samples collected in this study ( 8-, and 9-series) determined by X-ray fluorescence by A. unit called andesite by DeWitt and others (1985) in the Fossil Ridge area. Includes part of fine-grained quartz porphyry (unit Tt 2 ) of Rosenlund (1984) , southeast of Cumberland Pass. Andesine porphyry (unit Tt 1 ) of Rosenlund (1984) on Napolean Pass, east of Cumberland Pass, is included in the unit because of its similar chemistry, but it may be a separate intrusive mass.
Groundmass of light-gray, very fine grained (10-20 µm) mixture of quartz, oligoclase(?), and orthoclase containing <10-µm-diameter opaque grains and 30-45-µm-diameter clots of sericite and minor calcite. Microphenocrysts in groundmass are 40-50-µm-long clear apatite prisms and 40-50µm-diameter anhedral chlorite grains. Phenocrysts and glomerocrysts of 1-4-mm-long, euhedral Herald (1981) for analytical techniques for porphyry samples beginning with HT-; see Rosenlund (1984) for analytical techniques for porphyry samples beginning with TCFT-; see Daly (1983) Trammel (1961) noted hornblende in porphyry, but none was seen in this study. Intrusive on Napolean Pass contains much less quartz, much more plagioclase, and greater amounts of altered mafic phenocrysts, principally biotite and hornblende. Much of porphyry of Green Mountain, especially the northeastern part of body, and adjacent Proterozoic wallrock, is intensely altered to a sericite-quartz mixture and cut by quartz-pyrite veins and huebnerite-molybdenite veins (Goddard, 1935; Tweto, 1943; Dings and Robinson, 1957; Rosenlund, 1984) . Northeastern part of body near Cumberland Pass has been drilled extensively as a molybdenum porphyry prospect (King, 1964; Kirkemo and others, 1965; AMAX Exploration Inc., and AMOCO Minerals Co., unpub. data, 1984 ). Mineralization appears to be related to emplacement of the porphyry and younger rhyolite (unit Tr, above) and their subsequent late-stage hydrothermal alteration (Rosenlund, 1984) .
Average modal composition of porphyry on Green Mountain: 45% groundmass consists of quartz (40%), oligoclase(?) (30%), orthoclase (15%), sericite and calcite (5%), opaque grains (3%), apatite (3%), and chlorite (4%); 55% phenocrysts consist of plagioclase variably to completely altered to sericite (75%), quartz (10%), biotite(?) completely altered to chlorite and opaque material (10%), and apatite (5%).
The porphyry of Green Mountain is an alkali calcic to calc-alkalic rhyolite to rhyodacite that is mildly peraluminous, very sodic, and has no Fe or Mg enrichment ( fig. 1 ). The porphyry has high and variable concentrations of barium and strontium (table 5) . The alkali-calcic rhyolite samples come from a dike along the Athens fault to the south of the main mass (Herald, 1981) and may not be the same as the main mass on Green Mountain. Sec ondary epidote noted in altered rocks by Rosen lund (1984) could account for the calc-alkalic nature of some samples from the main body on Green Mountain. Hydrothermally altered and min eralized porphyry is calcic (loss of alkali ele ments), strongly peraluminous, potassic, and very Fe rich ( fig. 1 ). The fresh porphyry is texturally and compositionally similar to the Lincoln Gulch stock (K-Ar biotite date of 34.8 + 1.1 Ma as recalculated to decay constants recommended by Steiger and Jaeger, 1977) in the Grizzly Peak caldera north of Taylor Park (Candee, 1971; Cruson, 1973; Frid rich, 1986; Fridrich and Mahood, 1984; Fridrich and others, 1998) .
Description of Map Units 5
Figure 2. Summary geochemical diagrams for rhyolite (unit Tr) from the Chicago Park area. Rock names listed in figure 1. Data from Herald (1981) , Daly (1983), and Rosenlund (1984 Oligocene age assignment of the porphyry of Green Mountain based on fission-track date of 34.5 + 2.8 Ma from zircon collected 0.2 km west of summit of Green Mountain (Naeser and Cunningham, 1976; Cunningham and others, 1977) . Porphyry intruded Fairview Peak Granodiorite (newly named) in the east as a west-trending dike, but to the west was emplaced as a sill cutting up into Sawatch Quartzite TKt Tonalite stock and sill at Cumberland Pass (early Tertiary to Late Cretaceous?)-Dark-greenish gray, medium-grained, equigranular to porphyritic hornblende-biotite tonalite near Cumberland Pass that is equivalent to quartz diorite porphyry stock of Dings and Robinson (1957) , tonalite porphyry stock of Trammel (1961) , and granodiorite (unit Tgd) and diorite porphyry (unit Tdp) of Rosen lund (1984) . Includes part of unit called andesite (DeWitt and others, 1985) in the Cumberland Pass area. Stock consists of two textural varieties, a dia basic core and an equigranular to porphyritic, vari ably flow-foliated margin. According to Trammel (1961) , the diabasic core contains labradorite, pyroxene mantled by hornblende, biotite, minor orthoclase, and very little quartz. Equigranular to porphyritic margin contains andesine, hornblende containing pyroxene cores, orthoclase, biotite, and quartz. Rosenlund (1984) did not note pyroxene in the stock or sill. Granite dikelets cut the stock and Paleozoic sedimentary rocks east of Cumberland Pass; dikelets may be late-stage intrusives related to the granodiorite (Trammel, 1961) , but may also be related to granitic bodies in the Cumberland Pass area (Rosenlund, 1984) shown as unit Tr. Average modal composition of stock, according to Trammel (1961) and Rosenlund (1984) : andesine [An 40 ] (40-45%), quartz (15-18%), hornblende (8-18%), orthoclase (16-26%), biotite (7-8%), pyroxene (trace-5%), magnetite (2-4%), and accessory sphene, apatite, and zircon (Tram mel, 1961) . Sill (Rosenlund, 1984) contains 60-65% plagioclase, 3-5% quartz, 30% combined hornblende and biotite, 0.5% magnetite, 1.5% orthoclase, and trace amounts of sphene, apatite, and zircon. The stock and sill are alkali-calcic tonalite to granodiorite that is metaluminous, has no preferred alkali enrichment, and is Mg rich ( fig. 4; table 6 ). The stock and sill are geochemically distinct from Late Cretaceous latite sills (unit Kf), below.
Early Tertiary to Late Cretaceous age based on geochemical dissimilarity to younger Oligocene rocks and geochemical similarity to granodiorite to tonalite bodies in the Sawatch Range such as the Twin Lakes pluton (Fridrich and others, 1998) . Stock and sill are chemically similar to the granodiorite phase of the Tincup Quartz Monzonite Porphyry in the Tincup area (Jefferson, 1985, unit Tgd) , which is a monzodiorite that is inferred to be Tertiary, but is undated Kf Fossil Ridge Latite (Late Cretaceous)-Named herein for exposures at its type area on Fossil Ridge, espe cially at the head of Comanche Gulch and on Fossil Mountain in T. 51 N., R. 3 E., secs. 28 and 33, and in T. 51 N., R. 3 E., sec. 23. Grayish-green, fine-to medium-grained, porphyritic latite forms dikes and small plugs in Early Proterozoic granitic and meta morphic rocks and forms sills and minor dikes and plugs in Paleozoic sedimentary rocks. Includes part of unit called andesite (DeWitt and others, 1985) and andesite porphyry and diorite porphyry (Crawford and Worcester, 1916; Zech, 1988) in the Fossil Ridge area. Also includes monzodiorite porphyry (unit Tmdp) of Jefferson (1985) west of Tincup. Sills most numerous along crest of Fossil Ridge and north-trending ridge separating Lottis and South Lottis Creeks. Sills cut all Paleozoic rocks, and are especially abundant in Sawatch Quartzite and Belden Formation. Feeder dike and small plug of latite exposed in cirque wall west of Mill Lake. Small plug exposed at Crystal Lake, just northwest of Fossil Ridge. Large sill-like body of latite at the head of Comanche Gulch may be, in part, lacco lithic at depth. Groundmass of light-grayish-green, very fine grained (10-30 µm diameter) mixture of slightly turbid, zoned andesine(?) and quartz containing Table 5 . Major-and minor-element chemistry of Oligocene porphyry of Green Mountain (unit Tgm) from the Fossil Ridge and surrounding area, Gunnison County, Colorado.
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[Major-element oxides (in weight percent) for samples collected in this study (7-series) determined by X-ray fluorescence by A.J. Bartel, K. Table 6 . Major-and minor-element chemistry of Tertiary-Cretaceous tonalite at Cumberland Pass (unit TKt) and Fossil Ridge Latite (unit Kf) from the Fossil Ridge and surrounding area, Gunnison County, Colorado.
[Major-element oxides (in weight percent) for samples collected in this study (7-and 8-series) (Crawford and Worcester, 1916; Johnson, 1944 ; this study); Cross Mountain (Johnson, 1944 ; this study); Pitkin area (Whitebread, 1951; Daly, 1983) ; to Cumberland Pass and Tincup (Goddard, 1935; Koksoy, 1961; Jefferson, 1985; Rosenlund, 1984) ish-pink and reddish-brown, fine-to coarse-grained, medium-to very thick bedded, silica cemented sandstone. Light-tan to buff, shaley limestone and
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sandy shale of Peerless Formation, recognized by Johnson (1944) Tweto (1979) . Granite is light tan to light gray, medium grained, equigranular to slightly porphyritic, homogeneous and undeformed except in shear zones and faults of Phanerozoic age, leucocratic, and is characterized by phenocrysts of both muscovite and biotite. Char acteristic turbid plagioclase (0.5-2.5-mm diameter) that is altered to sericite was originally oligoclase. Clear, unaltered intermediate microcline and perthite (1-10 mm diameter) form phenocrysts and overgrow plagioclase. Anhedral to amoeboid quartz is intersti tial to feldspar. Minor myrmekite is noted along phe nocryst margins. Muscovite (0.4-2.5 mm diameter) forms both original phenocrysts and minor alteration products along cleavage traces of plagioclase. Green to brown, ragged, ilmenite(?)-rich biotite (0.2-1.0 mm diameter) is less abundant than muscovite. Pink garnet (0.1-0.2 mm diamteer) that ranges from fresh to variably resorbed and cracked is characteristic of the most leucocratic varieties of granite.
Average modal composition of the most mafic phase (#6-30-82-6) is oligoclase (37%), microcline and perthite (22%), quartz (32%), biotite (5%), mus covite (3.5%), ilmenite (0.2%), and epidote (0.1%), and traces of apatite and zircon. Average modal composition of the least leucocratic phase (#7-13-82-6) is oligoclase (21%), microcline and perthite (23%), quartz (44%), muscovite (11%), garnet (0.8%), ilmenite (0.2%), and traces of apatite and zircon.
The granite is alkali-calcic, strongly peralumi nous, and has little alkali or Fe enrichment ( fig. 6 ). The granite is characterized by Sr and Zr concentra tions averaging less than 100 ppm and U concentra tions of 3-14 ppm (table 8) . Granite of similar textural, mineralogic, and chemical composition is exposed along Spring Creek, to the north of the map area, and appears to be the granite of Taylor River. Both are similar in composition to the St. Kevin Granite in the Sawatch Range ( fig. 6 ), but character ized by lower concentrations of Th (Fridrich and others, 1998) .
Middle Proterozoic age is based on Rb-Sr geo chronology of Wetherill and Bickford (1965) and UTh-Pb geochronology of this study. Sample #CO-64 of Wetherill and Bickford (1965) , from the granite of Taylor River, has a whole-rock potassium feld spar-plagioclase-muscovite isochron of 1380 + 19 Ma (mean squares of the weighted deviates (MSWD) of 0.03 recalculated by Ed DeWitt using program of Ludwig, 1990) and an initial 87 Sr/ 86 Sr ratio (Sr i ) of 0.715. The granite must have been formed from partial melting of Early Proterozoic crustal materials or must have been extensively con taminated with rubidium-rich crust to have a Sr i ratio this high. Muscovite containing traces of quartz and feldspar from the granite of Taylor River near Lamphier Lake has a conventional K-Ar date of 1326 + 44 Ma (table 9). One zircon fraction from sample #6-30-82-6 along the Taylor River in T. 15 S., R. 83 W., sec. 9 has a 207 Pb/ 206 Pb date of 1406 Ma (Ed DeWitt and R.E. Zartman, unpub. data, 1990) 
YXgb Gabbro dikes (Middle to Early Proterozoic)-
Dark-greenish-black, fine-grained, equigranular to slightly porphyritic dikes of olivine gabbro com position. Most dikes 1-3 m wide and variably to highly foliated along their margins to mixture of biotite, dark-green chlorite, plagioclase, and minor black tourmaline. West-to northwest-striking dikes cut Henry Mountain Granite (newly named) in cirque wall south of Henry Mountain (T. 51 N., R. 3 E., sec. 15, northeast part) and cut Fairview Peak Granodiorite (newly named) along ridge north of Fairview Peak (T. 51 N., R. 4 E., sec. 9, central part). Includes some parts of quartz dior ite of Zech (1988) . Subequal amounts of fine-grained, euhedral horn blende and biotite (maximum grain size of 0.2 x 0.3 mm) and interstitial plagioclase and minor quartz include and overgrow early allanite rimmed by epi dote, sphene, and magnetite and apatite. Estimated average mode is hornblende (35-40%), biotite (35-40%), plagioclase (7-10%), quartz (2-5%), sphene (1-2.5%), magnetite plus ilmenite (0.2-0.7%), allan ite and epidote (1-3%), and trace apatite.
One sample of the gabbro is alkali-calcic, meta luminous, very potassic, very Mg rich ( fig. 7) , and characterized by very high Rb (>3,500 ppm) and Sr (>1,300 ppm; table 10). Quartz-bearing gabbro plug in the Almont area ( fig. 7 ) is potassic and very Mg rich, but is calcic and may result from pyroxene accumulation (plots outside the field of unaltered igneous rocks on fig. 7B ). The elevated Rb, Sr, and K 2 O suggest that this gabbro may be unrelated to other, more numerous gabbro and metagabbro bodies discussed below.
Middle to Early Proterozoic age based on observation that dikes cut Henry Mountain Gran ite but have not been found cutting the granite of Taylor River. Dikes are similar in major-element composition to older metagabbro dikes(?) in the Almont area (Urbani and Blackburn, 1974) , but their alkali-rich nature is distinctly different ( fig. 7 ; table 10). Also, metagabbro dikes (?) in the Almont area apparently are older than the granodiorite at Almont (biotite tonalite of Urbani and Blackburn, 1974) , which we equate with the Fairview Peak Granodiorite. Dikes may be younger than the granite of Taylor River, but have a restricted areal extent. If so, the dikes may be about 1150 Ma and related to diabase dike and sill swarms that are common in Arizona and Califor nia (Granger and Raup, 1959; Shride, 1967; Wrucke, 1989) . Dikes could also be Early Cam brian or Late Proterozoic and be related to mafic plutons and carbonatite complexes such as those in south-central Colorado (Olson and others, 1977; Armbrustmacher and Hedge, 1982; Bickford and others, 1989a ) Xa Granodiorite at Almont (Early Proterozoic)-Com positionally layered to massive biotite granodiorite that crops out in the Taylor River canyon at and downstream from Almont. Originally referred to as biotite tonalite (Urbani and Blackburn, 1974) . Intrudes Early Proterozoic metasedimentary units, including metamorphosed sandstone, graywacke, and shale. Cut by quartz-bearing gabbro. Table 8 . Major-and minor-element chemistry of the Middle Proterozoic granite of Taylor River (unit Ye) from the Fossil Ridge and surrounding area, Gunnison County, Colorado.
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[Major-element oxides (in weight percent) for samples collected in this study (7-and 8- (Barker and Brock, 1965; Brock and Barker, 1972; Barker and others, 1974 ) is equivalent to this granodiorite. Fairview Peak Granodiorite in the Cumberland Pass and Tincup areas was called granite gneiss by Goddard (1935) , gneissic granite by Trammel (1961) , gneissic quartz monzonite by Koksoy (1961) , and gneissic granite by Rosenlund (1984) and Jefferson (1985) . East of Pitkin, Whitebread (1951) and Dings and Robinson (1957) referred to the Fairview Peak as gneissic granite. The granodiorite is homogeneous and possesses a foliation defined by thin ribbons of aligned mafic min erals. Minor subhedral plagioclase phenocrysts and anhedral quartz-and plagioclase-rich zones between the ribbons of mafic minerals enhance the foliation. Near contacts with metavolcanic rocks, foliation in the granodiorite tends to parallel the contact and dip from 15 to 50 degrees toward the country rocks; away from the contacts the foliation is less well developed and more randomly oriented. On the east side of the pluton the foliation strikes between northwest and north and dips northeast to east; on the west and south sides the foliation strikes between north and northwest and dips southwest to west. The resulting pattern is a northwest-elongate foliation dome that coincides with the outcrop of the granodiorite.
Description of Map Units 17 Table 9 . K-Ar analytical data from Middle Proterozoic granite of Taylor River (unit Yt), Fossil Ridge area, Gunnison County, Colorado.
[ 40 Ar R , radiogenic Ar; constants used λ b = 4.962 x 10 -10 /yr, λ e = 0.581 x 10 -10 yr, 40 The regional foliation developed in the Early Proterozoic metavolcanic and metasedimentary rocks and older Early Proterozoic plutonic rocks is not the same as the foliation in the Fairview Peak Granodiorite, which is younger and related to emplacement of the granodiorite. Northeast-to north-striking regional foliation is cut, deflected, and warped away from the granodiorite. Foliation related to high-temperature solid state deforma tion of a crystal-rich mush containing phenocrysts of biotite, plagioclase, and minor amphibole during final emplacement of the Fairview Peak Granodiorite.
The granodiorite is light to medium gray, medium grained, equigranular to very slightly por phyritic, moderately to strongly foliated, and conin the granodiorite is interpreted to be mostly tains biotite as the dominant mafic mineral. Summary geochemical diagrams for Crystal Creek Gabbro (unit Xc), gabbro dikes (unit YXgb), and gabbroic rocks in the Al mont area. Thr, therallite; Alk Gb, alkali gabbro; Ol Gb, olivine gabbro; Gb-No, gabbro-norite; Sy Gb, syenogabbro; Mz Gb, monzogabbro; Gb-Di, gabbro-diorite; Sy Di, syenodiorite; Mz, Monzonite; Mz Di, monzodiorite; Di, diorite; Q Sy, quartz syenite; Q M, quartz monzonite; Ton, tonalite; Gr, granite; Gd, granodiorite. Data from this study and Urbani and Blackburn (1974 -- 
[Major-element oxides (in weight percent) for samples collected in this study (7-series) determined by X-ray fluorescence by A.J. Bartel, K.C. 
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-- Paterson and others (1989) . Average modal composition of the granodiorite is calcic oligoclase (52%), quartz (24%), biotite (23%), perthite (8%), hornblende (0.5-2.5%), sphene (0.9-2.3%), apatite (0.3%), epidote-group minerals (1.5%), magnetite and ilmenite (0.2%), and trace amounts of allanite and zircon.
The granodiorite is alkali-calcic, metaluminous to strongly peraluminous, and averages Mg rich ( fig. 8) . The unusual sodic nature, high Sr concen tration (> 500 ppm), and low Rb (< 60 ppm; table 11) are features shared by the Kroenke Granodiorite ( fig. 8 ) in the Sawatch Range (Barker and others, 1974; Fridrich and others, 1998) , which we corre late with the Fairview Peak.
Early Proterozoic age assignment based on interpretation that high-temperature, solid-state fabric in the granodiorite formed after develop ment of regional fabric and by Rb-Sr geochronol ogy of Kroenke Granodiorite and unpublished UTh-Pb geochronology by Ed DeWitt and R.E. Zartman. A Rb-Sr whole-rock isochron date of 1670 + 100 Ma (recalculated by DeWitt using the program of Ludwig, 1990 ; York Model 1 fit-MSWD = 3.22) was determined for the Kroenke Granodiorite in the Sawatch Range to the northeast of this map by Barker and others (1974) . One fraction of zircon from sample #8-7-82-1 from the southeast shoulder of Fairview Peak in T. 51 N., R. 4 E., sec. 16 (southwest part) has a 207 Pb/ 206 Pb date of 1640 Ma (Ed DeWitt and R.E. Zartman, unpub. data, 1990) Xmg Metagabbro near Almont (Early Proterozoic)-Metagabbro bodies apparently intruded by grano diorite at Almont (Urbani and Blackburn, 1974) . Shown only in Almont area. Metagabbro consists of fine-grained intergrowth of plagioclase, actinolite partially replaced by biotite, and epidote. Metagabbro ranges widely in composition, from calc-alkalic gabbro-diorite to alkalic syenogabbro, is predominantly very Mg rich, and has no preferred alkali enrichment (fig. 7) bodies (unit Xgb) associated with older meta basaltic rocks (unit Xmv).
Early Proterozoic age based on observation by Urbani and Blackburn (1974) Most of the granite is homogeneous and unde formed, but possesses a flow foliation that strikes northeast and dips steeply. The foliation is defined by aligned, tabular phenocrysts of perthitic microcline. Only in isolated outcrops in the cirques east of South Lottis Creek and southeast of Cross Mountain is the Henry Mountain Granite tectonically foliated. In those localities the microcline phenocrysts are augen within a matrix of recrystallized plagioclase, Description of Map Units 21 Table 11 . Major-and minor-element chemistry of Early Proterozoic Fairview Peak Granodiorite (unit Xf) and granodiorite at Almont (unit Xa) from the Fossil Ridge and surrounding area, Gunnison County, Colorado.
[Major-element oxides (in weight percent) for samples collected in this study (7-and 8-series) determined by X-ray fluorescence by A.J. Bartel, K. (Staatz and Trites, 1955) . Pegmatite bodies are biotite-and beryl-rich, but contain anomalously little tourmaline. Significantly, however, finegrained granite and aplite of the Henry Mountain Granite contain disseminated tourmaline, and metasedimentary rocks along Fossil Ridge from Beaver Creek to Alder Creek are extensively veined
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and replaced by tourmaline. Apparently, most tour maline crystallized in late-stage aplite bodies before final formation of the tourmaline-depleted pegmatite bodies in the Quartz Creek district. The normal granite is pinkish tan and black, coarse grained, strongly porphyritic (large microcline phenocrysts > smaller quartz phenocrysts), undeformed to moderately flow foliated, and con tains both biotite and muscovite. Abundant perthitic microcline phenocrysts as large as 1 × 1.8 cm and less numerous quartz phenocrysts as large as 1 cm are set in a groundmass of albite to sodic oligoclase (3 × 4 mm common, but as large as 4 × 6 mm) and minor myrmekite. All plagioclase is turbid and par tially altered to sericite and muscovite, both of which are preferentially aligned along twin planes. Biotite and muscovite constitute most of the intersti tial material and are present randomly throughout the granite, but more commonly in mafic clots. The clots are as large as 3 × 5 mm and contain biotite > muscovite >> apatite > ilmenite/magnetite, allanite overgrown by epidote, and zircon.
Average modal compositions of the granite are difficult to estimate because of its coarse grain size and porphyritic texture, but probably average microcline (32%), quartz (28%), albite and sodic oligo clase (18%), biotite (12%), muscovite (8%), magnetite and ilmenite (1.4%), apatite (0.5%), and trace amounts of zircon, allanite, and epidote.
A border phase is preserved locally on the southeast shoulder of Henry Mountain and on the divide that separates Crystal Creek and Beaver Creek in T. 51 N., R. 3 E., sec. 12. Conspicuously lacking in the border phase are the large perthitic microcline phe nocrysts. Phenocrysts of unstrained to recrystallized quartz (6 × 10 mm) and plagioclase (3 × 5 mm) replaced by fine-grained muscovite are set in a groundmass of fine-grained (0.11 × 1.2 mm) quartz, albite(?), and microcline. Muscovite is throughout the groundmass as fine-grained, individual grains (0.3 × 0.4 mm), mats of grains, and as larger phenoc rysts (1.8 × 3.0 mm). Minor biotite phenocrysts (0.3 × 0.6 mm) are disseminated throughout the granite and are spatially associated with minor apatite and traces of zircon. Pink garnet (0.3 to 0.6 mm) is con spicuous in most border phases.
Average modal composition of the border phase is 40% phenocrysts that consist of quartz (28%), pla gioclase (10%), and microcline (2%). The remaining 60% of the rock is groundmass consisting of 35-40% quartz, 25-30% microcline, 25% albite(?), 8% muscovite, 1% biotite, 0.25% garnet, and trace amounts of apatite, zircon, and opaque minerals.
Fine-grained aplitic granite and aplite dikes are light tan, equigranular, leucocratic, and are musco vite-rich. Fine-grained granite and aplite contain quartz and sodic oligoclase to albite and much lesser amounts of microcline. Muscovite is interstitial to all grains and is present as sparse phenocrysts as large as 1 mm. Biotite is much less abundant than muscovite. Minor apatite is present. Characteristi cally the fine-grained granite and aplite contain trace amounts of tourmaline.
Fine-grained granite and aplite average quartz (40-50%), albite (15-25%), microcline (8-16%), muscovite (20%), biotite (0.5%), magnetite (0.1%), and traces of chlorite and tourmaline.
Chemically the unit is an alkali-calcic to calc alkalic granite that is strongly peraluminous, and has no discernible alkali or iron enrichment ( fig. 9 ). Samples described as border phases are not appre ciably more mafic than most of the granodiorite. Aplites are strongly calcic because of depletion of alkali elements, peraluminous because of enriched concentrations of muscovite, and Mg rich. For a rock that contains so much potassium feldspar, the granodiorite and granite are characterized by mod erate to high concentrations of Y (25-55 ppm) and low concentrations of Ba (many < 550 ppm; table 12). Chemistry of the unit overlaps that of the Henry Mountain Granite in the Sawatch Range ( fig. 9 ) and east of the Arkansas River (Fridrich and others, 1998) , but is, on average, more chemically evolved in the Fossil Ridge area.
Early Proterozoic age assignment is based on observation that minor parts of the granite are affected by regional foliation, economically impor tant pegmatite deposits that are genetically related to the granite, and published and unpublished Rb-Sr and U-Th-Pb geochronology studies. In a pioneer ing study of radioactive minerals from the Quartz Creek pegmatite district, Aldrich and others (1956) analyzed zircon from their Quartz Creek granite at Indian Head (T. 49 N., R. 3 E., sec. 4., north-central part), which is the Henry Mountain Granite of this report, and determined a 207 Pb/ 206 Pb zircon date of 1540 Ma. Numerous Rb-Sr dates of 1600-1800 Ma were determined for lepidolite and microcline from pegmatite bodies in the district and biotite from the Henry Mountain Granite. Sample #CO-20 of Weth erill and Bickford (1965) from the granite at Indian Head has three Rb-Sr whole-rock analyses which defined a minimum age of 1600 Ma if an initial Sr ratio of 0.706 was assumed. Bickford and Boardman (1984) and Bickford and others (1989b) report a U-Pb upper intercept age of 1701 + 10 Ma for zir con from the granite at Indian Head, which they call the granite of Wood Gulch (M.E. Bickford, oral commun., 1990 Table 12 . Major-and minor-element chemistry of Early Proterozoic Henry Mountain Granite (unit Xh) from the Fossil Ridge and surrounding area, Gunnison County, Colorado.
[Major-element oxides (in weight percent) for samples collected in this study (7-and 8-series) determined by X-ray fluorescence by A.J. south of Fossil Ridge. Pluton is a northeasterly elon gate body, about 4 km wide and 8 km long, that crops out between Alder Creek and Quartz Creek, south of Fossil Ridge. About 75% of the pluton is within the map area; 25% extends to the southwest, into the Quartz Creek pegmatite district where it is cut off by the coarse-grained granite (unit gr of Staatz and Trites, 1955) that is equivalent to the Henry Mountain Granite (unit Xh). Pluton equiva lent to the hornblende-biotite syenite and pyroxene monzonite of Crawford and Worcester (1916) , to unnamed granite-syenite-monzonite (DeWitt and others, 1985) , and to pyroxene monzonite and horn blende monzonite of Earley (1987) . Body consists of older, mafic border phase of dark-greenish-gray to black, medium-to coarse-grained, undeformed monzogabbro to gabbro-diorite (stippled on geo logic map, unit Xwg) exposed discontinuously on the east, north, and northwest sides of the pluton.
Younger, tan to grayish-green, medium-grained, porphyritic (plagioclase phenocrysts), undeformed felsic core phase of granodiorite (no stippled pattern) cuts off border phase on southeast side of the pluton and isolates a part of the border phase within the core on the northwest side of the pluton, but grades into the border phase to the north and northeast, as originally noted by Crawford and Worcester (1916) . Granodiorite phase equivalent and continu ous to the southeast with quartz monzonite (unit qm of Staatz and Trites, 1955) in the Quartz Creek pegmatite district. Red, feldspar-rich, iron-stained rocks termed syenite by Crawford and Worcester (1916) are restricted to northeast part of pluton. Feldspar in these iron-stained rocks is predomi nantly oligoclase, not microcline. Monzonite to gabbro-diorite consists of subequal amounts of medium-to coarse-grained, turbid oligoclase (5 × 10 mm) and mafic clots of dark-to medium-green actinolitic hornblende and poikilitic, brown biotite. Amphibole in mafic clots is a mixture of minor, early-formed hornblende and abundant, large crystals made up of a fine-grained mosaic of light-green to blue-green pleochroic actinolitic hornblende. The turbid nature of oligoclase is caused by fine-grained epidote and biotite grains. Sphene, ilmenite rimmed by sphene, and abundant apatite as much as 1 mm long are associated in the mafic clots. Minor epidote and trace zircon are also associated with the mafic clots. Fine-to mediumgrained quartz, microcline, and myrmekite are inter stitial to oligoclase and the mafic minerals. Crawford and Worcester (1916) and Earley (1987) noted minor orthopyroxene mantled by clinopyroxene in the most mafic rocks.
Granodiorite is porphyritic and consists of 40-70% phenocrysts of medium-to coarse-grained, tur bid oligoclase(?), clots of mafic minerals, and groundmass of oligoclase, quartz, and microcline. The turbid nature of plagioclase is due to very fine grained epidote and biotite. Mafic clots are com posed of medium-grained hornblende and biotite that contain and overgrow euhedral sphene, ilmenite rimmed by sphene, abundant apatite, fine-grained epidote, and allanite rimmed by epidote. Groundmass of the most felsic granodiorite is a mosaic of fine-to medium-grained, equigranular microcline, oligoclase, biotite, and quartz.
All rock types are alkali-calcic, metaluminous, sodic to very potassic, and average to very Mg rich ( fig. 9 ). The unit is characterized by high Zr (155-835 ppm) and average to high Ba (1,600-3,800 ppm) concentrations (table 13) . No rocks of similar composition are known from the Sawatch Range or other mountain ranges in Central Colorado.
Early Proterozoic age assignment based on observation that pegmatite bodies related to the Henry Mountain Granite cut the pluton in the map area and on the fact that the Henry Mountain Gran ite in the Quartz Creek pegmatite district (Staatz and Trites, 1955) to the southwest of the map area cuts the felsic core phase of the pluton. The Taylor River Granite cuts the pluton on the north and northeast Xc Crystal Gabbro (Early Proterozoic)-Named herein for exposures at its type area along the upper reaches of Crystal Creek, both on the western side of the creek and on the southwestern face of Henry Moun tain in T. 51 N., R. 3 E., sec. 17, and in T. 51 N., R. 3 E., sec. 15, respectively. In these localities the gabbro is intruded by the Henry Mountain Granite. To the south, on Fossil Ridge, gabbro intrudes Early Prot erozoic metasedimentary rocks. Equivalent to quartz diorite of Crawford and Worcester (1916) and unnamed diorite of DeWitt and others (1985) . Includes part of quartz diorite of Zech (1988) . Gabbro is dark gray to black and tan, medium grained, equigranular, and massive to poorly foliated. Minor porphyroblasts of potassium feldspar are present in gabbro where it has been intruded by the Henry Mountain Granite. Distinc tive, translucent, light-brown calcic andesine (0.1 × 0.4 mm to 0.4 × 2.0 mm), large (2 × 2 mm) crystals of amphibole composed of mass of finer grained (0.15 × 0.25 mm) actinolitic hornblende and horn blende, and biotite (averages 1 mm across, but as large as 0.6 × 5.0 mm) are set in a matrix of clear calcic andesine and quartz. Darkening of plagio clase grains may be a consequence of submicro scopic, iron-rich colloidal particles. Acicular apatite grains as long as 0.2 mm, sphene as ragged overgrowths on ilmenite(?) and magnetite(?), and allan ite overgrown by epidote are trace constituents. Epidote-group minerals and minor calcite are trace components.
Average modal composition of typical gabbro is 35-40% calcic andesine, 25-40% amphibole, 10-15% biotite, 5-8 % quartz, 0.2-11% magnetite and ilmenite, 0.8% apatite, 0.4% sphene, and traces of epidote-group minerals, chlorite, and calcite. Potassium feldspar may be present, but was not identified.
The unit ranges from monzogabbro to gabbro diorite, is alkali-calcic, metaluminous, very potas sic, and very Fe to very Mg rich ( fig. 7) . One sample of gabbro has high concentrations of barium (2,600 ppm), strontium (>1,000 ppm), and zirconium (350 ppm; table 4), similar to olivine gabbro dikes of unit YXgb. Some samples are similar in chemistry to metagabbro bodies in the Almont area (Urbani, 1971, Urbani and Crawford and Worcester (1916) . Included as part of unit YXg by Tweto (1979) . May be genetically related to mafic part of Henry Mountain Granite or felsic, pink, plagioclase-rich phase of Willow Monzonite. Granodiorite is dark gray and pink, medium grained, well foliated, and characteristically biotite rich. Sigmoidal aggregates of strained and recrystallized quartz (as much as 2 × 4 mm) and aggregates of biotite (as much as 1 × 4 mm) define the foliation in the rock. A groundmass of finegrained (0.1 × 0.2 mm), anhedral quartz, subhedral microcline and biotite, and minor plagioclase phenocrysts(?) (as much as 0.4 × 0.6 mm) is
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-- Table 13 . Major-and minor-element chemistry of Early Proterozoic Willow Monzonite (unit Xw) from the Fossil Ridge and surrounding area, Gunnison County, Colorado.
[major elements for samples 9-2-88-3, 9-2-88-11, 9-2-88-6, 9-2-88-7, and 9-2-88-13 determined by X-ray fluorescence by between the biotite-rich folia. Within the biotite-rich abundant apatite, traces of zircon, and muscovite clusters is abundant allanite rimmed by epidote, (0.1 × 0.2 mm) that is concentrated near the marminor but conspicuous fine-grained sphene that gins of biotite-rich clots. Tourmaline crystals were apparently nucleated preferentially on biotite, noted in one biotite-rich band. Minerals within the biotite-rich bands are very similar to those in the Henry Mountain Granite. Average modal composition is approximately 30% biotite, 2-25% microcline, 20-25% quartz, 10-15% plagioclase, 5% muscovite, 1-2% apatite, 1-2% allanite rimmed by epidote, and traces of sphene, epidote, zircon, and opaque minerals.
The granodiorite is alkali-calcic, mildly pera luminous, average to very potassic, very Mg rich ( fig. 10) , and has moderately high concentrations of Sr (table 14) .
Early Proterozoic age assignment based on pretectonic nature of body and chemical similarity to mafic parts of Henry Mountain Granite and felsic, pink, plagioclase-rich phase of Willow Monzonite Xr Roosevelt Granite (Early Proterozoic)-Named herein for exposures at its type area along Quartz Creek between Pitkin and Ohio City, especially outcrops along Roosevelt Gulch in T. 50 N., R. 4 E., secs. 17 (this map) and 20 (south of this map). Granite forms northwesterly elongate pluton that averages 3 km wide and 10 km long. Contacts with country rocks are sharp. Minor dikes and sills of granite present in wall rocks as far as 1 km from pluton boundary. Included in granite unit of Crawford and Worcester (1916) and unit Xg of Tweto (1979) . Granite is light tan, fine to medium grained, slightly porphyritic (sodic oligoclase phenocrysts), and massive to well foliated. Intensely foliated granite restricted to discontinuous zones of high strain that strike north to north-northeast, parallel to regional foliation. Emplacement of the granite predates development of regional foliation, but much of granite crops out in a zone of low strain and hence, is relatively unfoliated.
Sodic oligoclase phenocrysts (average 0.7 × 1.5 mm, but as large as 0.8 × 2.5 mm) are turbid and partly replaced by sericite and muscovite as much as 0.1 mm in diameter. Groundmass predominated by quartz (0.1-0.2 mm diameter) and minor microcline. Greenish-brown biotite is the only mafic mineral and is randomly distributed throughout the granite. Epidote is locally present as breakdown product of plagioclase and as overgrowths on Table 14 . Major-and minor-element chemistry of Early Proterozoic granodiorite of Broncho Mountain (unit Xb) and Roosevelt Granite (unit Xr) from the Fossil Ridge and surrounding area, Gunnison County, Colorado.
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[Major-element oxides (in weight percent) for samples collected in this study (8-series) determined by X-ray fluorescence by A.J. Bartel, K. affected by hydrothermal alteration related to gold Average modal composition of typical granite is deposits in the Gold Creek district are the most Fe-45% sodic oligoclase, 42% quartz, 8% microcline, rich ( fig. 10D ). The granite is distinguished from 3.7% biotite, 0.2 % ilmenite, 0.1% epidote, and other Early Proterozoic plutonic units by its high traces of zircon, apatite, allanite, and minor calcite. Na 2 O/K 2 O ratio (in unaltered rocks > 2) and Sr conFresh samples of the granite are alkali-calcic to centrations less than 55 ppm (table 14) . Very high Y calc-alkalic, strongly peraluminous, very sodic, and concentrations in samples from the Raymond and
Carter mines table 10 ) reflect hydrothermal alteration related to gold mineralization (Crawford and Worcester, 1916; DeWitt and others, 1985) . Early Proterozoic age based on pre-tectonic struc tural relations, published Rb-Sr geochronology and unpublished U-Th-Pb geochronology of this study. Sample #CO-61 of Wetherill and Bickford (1965) is from the Roosevelt Granite. Two Rb-Sr whole-rock analyses suggest a minimum age of 1600 Ma if 0.706 is assumed for Sr i . One zircon fraction from sample #8-13-82-2 of the Roosevelt Granite (located just south of this map in T. 50 N., R. 4 E., Sec. 20, center) has a 207 Pb/ 206 Pb date of 1720 Ma (Ed DeWitt and R.E. Zartman, unpub. data, 1990) .
Xs Metasedimentary rocks (Early Proterozoic)-Quartz
muscovite-plagioclase-chlorite schist, quartzmuscovite-biotite-chlorite schist, quartz-muscovite cordierite-biotite-chlorite schist, quartz-rich metachert or quartzite, quartz-muscovite-plagio clase-cordierite-sillimanite schist, and quartz plagioclase-biotite-chlorite-andalusite-staurolite schist (all containing opaque minerals, apatite, and zircon) that crop out predominantly on Fossil Ridge and to the north, west, and southwest. Another, fairly extensive body east of Pitkin. Cordierite-bear ing schist most widespread; andalusite-and stauro lite-rich schist restricted to small outcrops near Boulder Gulch and Bear Gulch, and area west and south of Ohio City (Usdansky, 1981) ; sillimanite rich schist restricted to western Fossil Ridge, near contact with Henry Mountain Granite. Veins and thin replacement lenses of tourmaline cut quartz muscovite-plagioclase-cordierite schist on western Fossil Ridge. Protoliths include graywacke, siltstone, Mg-rich shale, and siliceous volcaniclastic rocks. Depo sitional contact with older mafic metavolcanic rocks well preserved in cirque wall on south side of Lower Lamphier Lake (T. 51 N., R. 3 E., sec. 24); trace of contact is crudely parallel to the Boulder fault to the southwest. Facing indicators such as graded beds and crossbeds show top-to-the-northwest in much of the metasedimentary unit. Metamorphosed graywacke predominates along Fossil Ridge and to the west. Metamorphosed Mg-rich shale and siltstone abundant from Mill Lake to Broncho Moun tain. Quartzite or metachert restricted to thin outcrops on west side of Gold Creek, in T. 50 N., R. 3 E., secs. 2 and 14. Metamorphosed siltstone and shale common in area east of Pitkin. Includes quartz-mica schist (Dings and Robinson, 1957) , part of quartz-sericite schist and quartzite unit of Earley (1987) , and part of unit called gneisses and schist by Crawford and Worcester (1916) . Metagraywacke and metamorphosed siltstone similar in mineralogy and composition to metasedimentary units in the Almont area (Navarro, 1971; Navarro and Blackburn, 1974 ).
Fine-grained quartz (0.3 mm), muscovite (0.05 × 0.3 mm diameter), and plagioclase (0.1 × 0.5 mm) form matrix to porphyroblasts of biotite (0.6 mm diameter), chlorite (0.2-0.8 mm), cordierite (2 × 4 mm to as large as 1 × 4 cm), staurolite and andalusite (0.8 × 1.5 mm to 2 × 3 cm), and feathery, fine-grained mats of sillimanite (0.02 × 0.3 mm across). Cordierite commonly contains abundant inclusions of quartz and muscovite and is normally retrograded to fine-grained masses of quartz and muscovite, medium-grained masses of pale-green chlorite, or single crystals of biotite.
Early Proterozoic age based on unit being intruded by the 1700-Ma Henry Mountain Granite and the approximately 1650-Ma Fairview Peak Granodiorite and on the fact that the unit is depo sitionally on top of mafic and felsic metavolcanic rocks that have U-Pb zircon dates of 1745 to 1770 Ma (see discussion below in section on felsic metavolcanic rocks) Xgb Metagabbro (Early Proterozoic)-Sills, hypabyssal intrusive masses, and small plugs(?) that intrude Early Proterozoic metavolcanic and metasedimen tary rocks on either side of Gold Creek. Bodies extend south of the map, across Quartz Creek, and into the Revenue mine area (Horlacher, 1987) . Equivalent to diorite of Crawford and Worcester (1916) . Includes part of hornblende plagioclase amphibolite (unit HPa) and hornblendite amphi bolite (unit Ha) of Earley (1987) and hornblende diorite of Zech (1988) . Where relations are obscured by vegetation, some metagabbro bodies may be included in mafic metavolcanic rocks (unit Xmv), below. Cumulate-textured bodies most abundant on south slope of Sheep Mountain and extending to Boulder Gulch, and on the eastern side of the valley of the headwaters of Comanche Creek. Metagabbro is dark greenish black, fine to medium grained, equigranular to slightly porphy ritic, and massive to well foliated. Relict pheno crysts of plagioclase, ophitic and cumulate textures, and homogeneous composition indicate gabbro protolith. Discordant intrusive contacts and chemical composition suggests metagabbro is younger, more mafic, and less alkali rich than mafic metavolcanic rocks of unit Xmv.
Non-cumulate metagabbro contains andesine to labradorite relict phenocrysts (0.3-2.0 mm) and hornblende (0.2-0.5 mm) set in a matrix of finer grained andesine and minor quartz. Ilmenite, apa tite, and minor biotite and epidote-group minerals are noted, as well as trace amounts of calcite and sphene. Cumulate-textured metagabbro contains actinolite instead of hornblende, fewer plagioclase phenocrysts, and less biotite and much more chlorite. Magnesium-rich varieties are actinolite chlorite schist.
Average modal composition of metagabbro is 35-45% andesine to labradorite, 35-50%
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hornblende, 1-5% quartz, 2-4% ilmenite and minor magnetite, 0-3% biotite, 0.2% apatite, and trace to less than 2% of epidote-group minerals, calcite, and sphene. Metagabbro ranges from an ultramafic rock to gabbro-norite, to olivine gabbro. The suite is meta luminous, with the most evolved alkalic samples having the highest Al 2 O 3 concentrations (table 15) , and hence having the highest A/CNK ratio ( fig.  11B ). The gabbroic rocks have no appreciable alkali enrichment and most are average to very Fe rich ( fig.  11D ). Most metagabbro bodies are more mafic than most of the mafic metavolcanic strata that they intrude ( fig. 11A ) The calcic nature of the gabbro norite bodies is probably related to slight accumula tion of calcic plagioclase during crystal settling Xfv Felsic metavolcanic rocks (Early Proterozoic)-Quartz plagioclase-muscovite-biotite-opaque-mineral chlorite schist that crops out on the south slopes of Sheep Mountain, east of Quartz Creek. Relict phenocrysts of albite and polygonal aggregates of quartz, in addition to possible flattened pumice shards and agglomeratic textures, indicate volcanic protolith, probably rhyolite to rhyodacite tuff. Includes part of quartz-feldspar schist and quartz microcline schist of Earley (1987) . Matrix of fine-grained quartz (0.06 to 0.1 mm diameter), muscovite (0.3 × 0.5 mm), and minor biotite (0.1 × 0.3 mm), opaque minerals, and chlorite and apatite surround phenocrysts and lenses of albite (0.4 × 0.9 mm) and quartz-rich material.
Average modal composition is 50-65% quartz, 10-20% albite, 8-12% muscovite, 2-4% opaque minerals, 3-5% biotite, and minor amounts of chlorite and apatite. Potassium feldspar was not recognized.
Early Proterozoic age assignment based on obser vation that map unit is stratigraphically beneath metasedimentary rocks discussed above that are intruded by the Henry Mountain Granite Xiv Intermediate-composition metavolcanic and metased� imentary rocks (Early Proterozoic)-Heteroge neous mixture of quartz-plagioclase-biotite muscovite schist, quartz-plagioclase-biotite-chlorite schist, plagioclase-quartz-biotite-hornblende-epidote schist, quartz-microcline-plagioclase-biotite-epidote schist, quartz-plagioclase-cordierite-anthophyllite schist, and quartz-plagioclase-gedrite-garnet-biotite schist (all containing opaque minerals, apatite, and minor zircon) that crop out extensively on the east side of Quartz Creek and to a lesser extent, on the west side. Cordierite-and orthoamphibole-rich rocks restricted to area along Quartz Creek, especially adjacent to amphibole-bearing rocks in mafic metavolcanic unit. Plagioclase-and microcline-rich units most numerous on southwest flank of Quartz Dome. Protoliths include dacite flows and tuffs, intermediate-composition volcaniclastic rocks, and Mg-and Al-rich sediments. Metamorphosed dacitic flows and tuffs abundant on southwest flank of Quartz Dome in T. 50 N., R. 3 1 / 2 E., sec. 13, and T. 50 N., R. 3 E., sec. 13, and extend south across Quartz Creek (Horlacher, 1987) . Includes part of quartzfeldspar schist of Earley (1987) , part of biotite gneiss of Usdansky (1981) , and part of unit called gneiss and schist by Crawford and Worcester (1916) .
Fine-grained quartz, muscovite, and plagio clase form matrix to relict phenocrysts of oligo clase (1-2 mm diameter) and minor aggregates of quartz (0.2-0.5 mm diameter) and biotite in meta morphosed dacite. Fine-grained quartz, musco vite, and minor biotite form matrix to much coarser grained (3-8 mm diameter), radiating splays of anthophyllite and gedrite and 3-10-mmdiameter porphyroblasts of cordierite in metamor phosed Mg-and Al-rich sediments and tuffaceous volcaniclastic rocks.
Early Proterozoic age assignment based on interbedded nature of these rocks with felsic metavolca nic rocks and by U-Pb zircon dating of similar rocks immediately south of the map area. Sample QCF of Bickford and others (1989b) , which has a U-Pb zircon age of 1770 + 8 Ma, is from T. 50 N., R. 3 E., sec. 30 (approximate location) and is representative of much of the metamorphosed dacite in the unit Xmv Mafic metavolcanic rocks (Early Proterozoic)-Amphibolite, quartz-plagioclase-biotite hornblende-cummingtonite schist, hornblende epidote-plagioclase-quartz gneiss, epidote-plagio clase-diopside-hornblende-quartz gneiss, calcite hornblende-diopside-labradorite-quartz gneiss, diopside-epidote-sphene-calcite gneiss, microcline biotite-hornblende-epidote gneiss, hornblende microcline-epidote-gneiss, and quartz-plagioclase hornblende-biotite-muscovite-calcite-epidote gneiss. Unit is predominantly amphibolite that crops out on both sides of Gold Creek. Smaller exposures of amphibolite in area northeast of Union Park and northeast of Cumberland Pass. Part of unit contain ing epidote, diopside, and garnet exposed on west side of Gold Creek, from near Sheep Mountain to near Ohio. Protoliths include pillowed and vesicular basalt, calcareous mafic tuff, calcareous felsic tuff, and minor intrusive gabbro. Virtually unstrained meta morphosed pillowed basalt exposed in Comanche Gulch in T. 50 N., R. 3 E., secs. 2 and 3, in Boulder Gulch in T. 51 N., R. 3 E., sec. 36, and in upper plate of Tincup thrust northeast of Cumberland Pass. Vesicular metamorphosed basalt exposed on southern slopes of Sheep Mountain in T. 51 N., R. 3 E., sec. 28. Includes parts of vesicular basaltic amphibolite, pillowed basaltic amphibolite, and calc-silicate gneiss of Earley (1987) , part of banded gneiss and hornblende amphibolite of Usdansky (1981) , part of unit called gneisses and schist of Crawford and Figure 11 . Summary geochemical diagrams for metagabbro and gabbro near Ohio (unit Xgb), mafic metavolcanic rocks near Ohio (Xmv), and mafic metavolcanic rocks south of Ohio, near the Revenue mine. Rock names listed in figure 7 , with the addition of Alk Bas, alkali basalt; Ol Bas, olivine basalt; L Bas, lati-basalt; And-Bas, andesitic basalt; Lat, latite; T And, trachyandesite. Data from this study, Earley (1987), and Horlacher (1987) . Refer to table 15 for analytical data. Worcester (1916) , and quartz-hornblende schist and quartz-hornblende gneiss of Dings and Robinson (1957) .
Amphibolite (pillowed and vesicular metabasalt) contains fine-grained (0.2 × 0.4 mm diameter), untwinned plagioclase and minor quartz, coarsergrained (0.8 × 2.0 to 1 × 3 mm) relict phenocrysts of oligoclase to andesine, and hornblende (0.5 × 1.0 mm). Traces of biotite are noted, as are minor amounts of epidote. Accessories include finegrained sphene, ilmenite, and apatite.
Average modal composition of amphibolite is 35-60% oligoclase to andesine, 30-50% horn blende, 10-15% quartz, 0.5-2% sphene, minor ilmenite, and traces of biotite, epidote, and chlorite.
Chemically, amphibolite is predominantly an alkali-calcic to calc-alkalic olivine basalt having high Al 2 O 3 concentrations (table 15, fig. 11B ). The sequence has no appreciable alkali enrichment and ranges from average to very Fe rich ( fig. 11 ), similar to the metagabbro bodies described above. Meta morphosed mafic rocks of similar major-and minorelement composition, but slightly more evolved ( fig.  11A ) are noted south of Quartz Creek (Horlacher, 1987) , as are their spilitized equivalents. The amphibolite unit is characterized by slightly ele vated strontium concentrations (>400 ppm, table 15).
Epidote-, diopside-, orthoamphibole-, garnet-, calcite-, and microcline-rich units (calcareous mafic tuff and felsic tuff protoliths contain 1-4-mm-thick bands of alternating feldspar-rich and feldspar-poor material within otherwise homogeneous amphibo lite and amphibole schist. Bands of diopside-micro cline-epidote, hornblende-epidote-sphene-diopside, epidote-biotite-muscovite-chlorite-sphene, biotite- Table 15 . Major-and minor-element chemistry of Early Proterozoic metagabbro (unit Xgb) and mafic metavolcanic rocks (unit Xmv) from the Fossil Ridge and surrounding area, Gunnison County, Colorado.
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[Major-element oxides (in weight percent) for samples collected in this study (7-series) determined by X-ray fluorescence by A.J. Bartel, K.C. Stewart, and J. muscovite-microcline, plagioclase-hornblendegedrite-quartz-biotite, and calcite-diopside-horn biotite-epidote, nearly pure diopside altered to actinblende-labradorite-quartz are locally abundant. olite and quartz, microcline-sphene-epidote-actinoDiopside and epidote in layers are coarser grained lite-muscovite-hornblende, hornblende-quartz-(4 to 10 mm diameter) than all other minerals (0.1-biotite-plagioclase-cummingtonite, cummingtonite-0.4 mm). Modal compositions vary tremendously,
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V from nearly monomineralic bands of epidote or diopside, to bands containing 40% microcline or 30% biotite.
Aeromagnetic Survey
In December 1981, High Life QEB covered the Fossil Ridge and surrounding area of this map with an airborne magnetic survey. East-west flight lines at a nominal spacing of one-half mile were tied with north-south lines spaced 4.5 mi apart. The survey was draped at an average elevation of 1,000 ft above the ground surface. A Geometrics 803 magnetometer having a sensitivity of 0.25 gammas was used for data acquisi tion at a sampling rate of one second. Data were reduced by the U.S. Geological Survey in Denver, Colo., and the reduced data were gridded at a spacing of 150 meters. Terrain corrections were applied where flight line elevations deviated significantly from 1,000 ft above ground. A total intensity magnetic field map and residual magnetic intensity map were produced from the data (U.S. Geological Survey, 1982) . The total intensity map is used in this study.
Magnetic susceptibility measurements of rock units in the area were made using a Geoinstruments JH-8 meter (table 16) . Natural outcrops, hand specimens, and slabbed rocks were measured, with no appreciable differences among the same rock collected from various sample localities. Paleozoic, Mesozoic, and Tertiary stratified rocks do not contain significant concentra tions of magnetic minerals. The principal effect of such rocks is to slightly reduce the total magnetic intensity in proportion to the thickness of the rock units. All significant anomalies on the mag netic map are attributed to crystalline rocks.
Magnetic susceptibility measurements, in SI units, can be converted, approximately, to volume percent magnetiteequivalent by multiplying the SI measurements in table 16 by 100. Magnetite-equivalent units assume that magnetite is the only magnetic substance in the rock. A measurement of 2000 × 10 -5 SI units is equivalent to 2 volume percent magnetite. An average magnetite concentration in most upper crustal rocks is between 1 and 2 volume percent. In simple terms, rocks with less than 1-2 volume percent magnetite will create magnetic lows; rocks with greater than 2 volume percent magnetite will create magnetic highs. Other features, such as magnetic inclina tion, dipoles, and orientation with respect to the earth's magnetic field will cause variations from these generalizations.
Tertiary and Cretaceous Igneous Rocks
Rhyolite (unit Tr) and the porphyry of Green Mountain (unit Tgm) average less than 400 × 10 -5 SI units (equiva lent to less than 0.4 volume percent magnetite; table 16). Compared to many Proterozoic units, the rhyolitic rocks could be expected to cause magnetic lows. But, most bodies of rhyolite are too small to affect the magnetic field at the scale of this map. Also, many bodies have magnetite concen trations very similar to the Early Proterozoic Fairview Peak Granodiorite or Roosevelt Granite. A detailed, ground-based magnetic survey of the Cumberland Pass area (Rosenlund, 1984, plate 8) shows a 1,500-gamma positive magnetic anomaly coincident with the southwestern edge of the por phyry of Green Mountain (unit Tgm) southwest of Cumberland Pass in T. 51 N., R. 4 E., sec. 14. That anomaly is coincident with the -870 gamma closed contour of this map. Increased magnetite in the porphyry of Green Mountain is believed related to early stages of hydrothermal alteration (Rosenlund, 1984) . The amount of magnetite in hydrothermally altered samples is indistinguishable from that in the Fairview Park Granodiorite (0.3 percent). Therefore, the porphyry cannot be readily distinguished from the Fairview Peak although the east-striking prong defined by the -850 to -900 gamma contour is roughly coincident with the surface exposure of the porphyry.
No magnetic susceptibility measurements were made on the tonalitic rocks (unit TKt), but the magnetite concentrations of 2-4 percent described by Rosenlund (1984) should contrast strongly with the surrounding Paleozoic strata and underlying Fairview Peak Granodiorite. No positive anomalies are noted over either the stock or sill. A detailed, ground-based magnetic survey of the Cumberland Pass area (Rosenlund, 1984 , plate 8) also failed to reveal any positive magnetic anomalies associated with the stock, although adjacent skarn deposits rich in magne tite caused 700-1,000-gamma positive anomalies. If reversely polarized, the stock should have caused a magnetic low, but it did not (Rosenlund, 1984; plate 8) . Perhaps the tonalitic rock is not stock-like in cross-section, but, rather, is a slightly inflated sill-like body.
The stock at Tincup (Jefferson, 1985) , which has a slightly more mafic composition than the above tonalite stock and sill, contains only 2-3 volume percent magnetite, but sur face outcrop of the stock is coincident with the -540 gamma contour of the steep-sided anomaly in the far northeastern part of map. The steep, southern gradient to the magnetic field sug gests a steep-sided, magnetic intrusive rock at depth. A longer wavelength in the magnetic field to the northeast may also be enhanced by lack of nonmagnetic Fairview Peak Granodiorite to the northeast.
The Fossil Ridge Latite (unit Kf) has twice the magnetic susceptibility as the younger felsic rocks (table 16). The latite contains much more magnetite than any of the Paleozoic rocks that it intrudes, but less magnetite than the underlying Early Proterozoic metasedimentary rocks (unit Xs). Therefore, mag netic anomalies related to the latite are difficult to assess. The magnetic high at about the -500 gamma contour on Fossil Ridge in T. 51 N., R. 3 E., sec. 28 could be related to the mass of latite which intrudes the Belden Formation, but the two positive anomalies of similar intensity to the northeast do not coincide with surface expressions of the latite. More likely, the positive magnetic anomalies are related to magnetic parts of unit Xs. A detailed, helicopter-based aeromagnetic survey of the area between South Lottis Creek and Crystal Creek (Rocky Moun tain Energy Corp., unpub. data, 1985) shows a north-trending, 50-gamma positive magnetic anomaly centered over the northtrending outcrop of latite that intrudes the granite of Taylor River near the confluence of South Lottis Creek and the Taylor River. Possibly, this discontinuous, dike-like mass on the sur face may coalesce into a thin dike-like pluton at depth. 
Proterozoic Igneous Rocks
The granite of Taylor River has the second lowest magnetic susceptibility of any major rock unit in the area (table 16) . Areas underlain by the magnetite-poor granite have the lowest mag netic values on the map, from the -850 to the -1100 gamma contour. The magnetic low (-1000 gamma contour) immediately southwest of Henry Mountain in T. 51 N., R. 3 E., secs. 15 and 21 may not indicate granite of Taylor River in the subsurface, but may be an artifact of steep topography on the northwest side of Fossil Ridge.
Only one measurement from gabbro dikes of uncertain age (unit YXgb) was made. The measured dike has very little mag netite. The thin, discontinuous nature of the dikes suggests that they can not be responsible for any major magnetic anomalies.
The large expanse of Fairview Peak Granodiorite in the northeastern part of the map has a uniform and low magnetic susceptibility (table 16) . That area, and its inferred continuation to the southeast, past Pitkin, where Fairview Peak Granodiorite crops out, has a weak (-810 to -950 gamma contours) and homogeneous magnetic signature that dominates the eastern half of the map.
The Henry Mountain Granite (unit Xh), although contain ing small aplite bodies having very little magnetite, has an average magnetite-equivalent of 0.9 + 0.2 percent (table 16) . Areas underlain by the coarse-grained granite range from the -650 to -850 gamma contours and are characterized by a convoluted pattern of the magnetic contours, which is indicative of the variability of the magnetite concentrations in samples of the granite. The size of outcrops of the fine-grained granite and aplite are insignificant at the scale of this map. The pronounced magnetic low (-1020 gamma contour) in T. 51 N., R. 3 E., secs. 30 and 31, and T. 51 N., R. 2 E., secs. 25 and 36 is underlain by Henry Mountain Granite. The intensity of the low may be an Aeromagnetic Survey 37 artifact caused by the steep topography on the northwestern side of Fossil Ridge. The Willow Monzonite is the most magnetic igneous rock in the area (table 16) , averaging 2.4 percent magnetite-equiva lent. The most mafic, northeastern part of the pluton averages 3.5 volume percent magnetite and is coincident with the prominent -210 gamma contour associated with the magnetic high in T. 50 N., R. 3 E., sec. 4. The southeastern margin of the pluton coincides, roughly, with the -670 gamma magnetic contour.
The Crystal Gabbro has the highest average susceptibility (4,200 x 10 -5 SI units), but most samples have values less than 3,000 x 10 -5 . The amount of magnetite in a single body of the gabbro is highly variable, from less than 0.25 percent to 11 percent. The prominent magnetic high (-210 gamma contour) in the upper reaches of Crystal Creek in T. 51 N., R. 3 E., sec. 17, coin cides with outcrop of Crystal Gabbro. A sample of gabbro to the northwest (#7-2-82-5) contains 11 percent magnetite; the body centered in sec. 17 must also be magnetite-rich. The steep-sided pattern of the magnetic high suggests that the gabbro is not cut off at a shallow depth by the Henry Mountain Granite. A large magnetic high at the +240 gamma contour in T. 50 N., R. 2 E., sec. 2, is probably due to a body of gabbro covered by Paleozoic sedimentary rocks. The larger (in surface area) magnetic high defined by the -240 gamma contour that encompasses much of T. 50 N., R. 2 E., secs. 2 and 12, and extends into T. 50 N., R. 3 E., secs. 6 and 7, could be due to a much larger, unexposed body of gabbro, or could be related to an unexposed body of Willow Monzonite.
Small outcrops of the granodiorite of Broncho Mountain (unit Xb) do not affect the magnetic signature of the surrounding granite of Taylor River and metasedimentary sequence.
The least magnetic unit in the map area is the Roosevelt Granite, which averages 0.2 percent magnetite-equivalent, but for which most samples are less than 0.1 percent (table 16) . The outcrop area of the granite is characterized by a magneti cally quiet signature (-850 to -950 gamma contours) that is very similar to that of the region underlain by the Fairview Peak Granodiorite.
Proterozoic Metamorphic Rocks
Parts of the metasedimentary unit in the Fossil Ridge area have the highest magnetic susceptibility of any rock units except the Crystal Gabbro (table 16) . Quartzite is the most magnetic; cordierite schist is less magnetic. The prominent series of magnetic highs along Fossil Ridge are coincident with quartzite and quartz-rich schist. The small, northwest-trending high (-790 gamma contour) north of Henry Mountain in T. 15 S., R. 83 W., sec. 36, is probably related to magnetic pro toliths. A detailed, helicopter-based aeromagnetic survey (Rocky Mountain Energy Corp., unpub. data, 1985) suggests Quaternary cover in the cirque in T. 15 S., R. 83 W., unsur veyed sec. 26, may be underlain by similar magnetic siliceous schist or Henry Mountain Granite. Metasedimentary units east of Pitkin, which lack quartz-rich schist, do not have associated magnetic highs.
Metagabbro and gabbro bodies along either side of Quartz Creek have magnetic susceptibilities similar to mafic metavol canic rocks (table 16) . Although the average for 8 metagabbro and gabbro bodies is 575 × 10 -5 SI units, all but one sample are less than 60 × 10 -5 SI units. Therefore, the metagabbro bodies in this general area may have magnetic susceptibilities slightly less than the metavolcanic rocks they are associated with. The one anomalously magnetite-rich sample (#7-21-82-1A) is slightly east of the -330 gamma maximum magnetic high over Comanche Gulch in T. 51 N., R. 3 E., secs. 35, and may indicate a mass of the magnetite-rich metagabbro at depth beneath the anomaly.
One sample of metarhyolite from the south slope of Sheep Mountain has about 1.5 percent magnetite-equivalent. This amount of magnetite, coupled with the proximity of the small plug of Fossil Ridge Latite to the north, could account for the small, -620 gamma maximum magnetic high centered over Sheep Mountain.
Limited magnetic susceptibility measurements indicate that most amphibolite contains little magnetite, about 0.6 percent. The area underlain by amphibolite that does not contain many plutonic rocks averages less than -400 gammas, the approximate average for the entire Fossil Ridge and surrounding area. Banded amphibolitic units contain about 0.03 volume percent magnetite, but some banded units may contain as much as 1.0 percent magnetite. These compositionally diverse units are too small to affect the magnetic signature of the associated amphibolite units to any notable degree.
Mineral Deposits
As part of a continuing effort to improve the ability to estimate mineral resource potential of Federal lands, the major effort of this study was to summarize existing knowledge of metallic mineral deposits and provide an updated classifica tion of metallic mineralized districts in the Fossil Ridge and surrounding area. These new mineralized districts (table and figure on geologic map) are different from classical mining districts, because they group deposits by genesis and age instead of by geographic position. As an example, many mines in the area between Ohio and Pitkin were grouped in the Gold Brick mining district by Crawford and Worcester (1916) because of their geographic position. We subdivide mines in that area into two groups: (1) those related to Tertiary igneous rocks are now in the Gold Creek mineralized district; and (2) those related to Early Proterozoic deformation and quartz vein formation are now in the Gold Brick mineralized district. In most cases we retained mining district names for many of the new metallic mineral districts. In some cases, new names were introduced in order to avoid confusion with other metallic mineral districts.
Gold Placer Mineralized Districts
The Willow Creek placer district is centered about the town of Tincup, just to the northeast of the map area. Placer deposits worked in the early part of the 1900's are in Pleis tocene glacial deposits and Quaternary alluvium, and extend northward into Taylor Park (Hill, 1909) . Insufficient water dur ing summer months inhibited full development of the placer deposits. Gold was probably derived from weathering of pre cious-metal-bearing veins in the Tincup mineralized district to the south.
Gold placer deposits in the Union Park district are con tained in Quaternary alluvial deposits, Pleistocene glacial deposits, and in Tertiary(?) sedimentary deposits that may be equivalent to the Dry Union Formation. Although the deposits had a more reliable source of water year-round (Hill, 1909) , the grade of gold is quite low (Kluender and McColly, 1983; DeWitt and others, 1985) . Gold in the Tertiary(?) sedimentary deposits may have been derived from the vein deposits in the Tincup mineralized district to the southeast.
Base-and Precious-Metal Districts containing Deposits of Tertiary to Cretaceous Age and Older(?)
Much of the mineralization in the Fossil Ridge area is related to emplacement of Oligocene to Late Cretaceous igneous rocks (Hill, 1909; Goddard, 1935; Tweto, 1943; Dings and Robinson, 1957; Rosenlund, 1984; Jefferson, 1985; Kuender and others, 1983; DeWitt and others, 1985; Zech, 1988) . Deposits include Au-Ag veins cutting Early Protero zoic basement rocks, Pb-Au-Ag-Cu replacement bodies in Paleozoic strata, and W-and Mo-bearing veins in Oligocene porphyries.
Vein deposits in the Gold Creek mineralized district (part of the Gold Brick mining district) are spatially associated with the rhyolite stock along Gold Creek (Crawford and Worcester, 1916; DeWitt and others, 1985; Neff, 1988) . Some veins cut rhyolite dikes; others are localized along rhyolite dikes. Veins are Pb-rich, consisting of quartz, galena, electrum, minor tetra hedrite, limonite, and pyrite in a gangue of quartz, calcite, dolo mite and ankerite, and minor barite (Crawford and Worcester, 1916; Ed DeWitt, unpublished mapping, 1984; Neff, 1988) . Open-space fillings are common. Fluids responsible for mineral ization were of low salinity. Temperature of mineralization was about 290° C (Neff, 1988) . The exact southern boundary of the Tertiary veins is difficult to establish, in part because Early Prot erozoic quartz veins in the Gold Brick mineralized district to the south have a somewhat similar mineralogy.
Vein deposits in the central part of the Cumberland Pass mineralized district (part of the Tincup mining district) are W and Mo rich and probably are related to emplacement of an evolved Oligocene porphyry system beneath and slightly west of Cumberland Pass (Tweto, 1943; DeWitt and others, 1985) . Many veins strike northeast and dip steeply (Dings and Robinson, 1957; Rosenlund, 1984) . Precious-metal-bearing veins having a similar orientation cut the Fairview Peak Granodior ite to the northeast and also cut Paleozoic rocks in the Tincup mineralized district to the northeast. The entire vein system is probably related to the Oligocene porphyry system (Rosenlund, 1984) , and represents mineral zonation away from an igneous center.
Replacement and manto deposits in Paleozoic strata typify the Tincup mineralized district, which extends from Cumberland Pass to north of Tincup. Veins having a northeast strike and steep dip also cut the Paleozoic strata, but are less numerous than the replacement deposits (Hill, 1909; Goddard, 1935; Dings and Robinson, 1957) . Replacement bodies are most numerous in the Leadville Limestone and rocks of the Chaffee Group (Rosenlund, 1984; Jefferson, 1985) . These oxidized deposits consist of friable mixtures of quartz, carbonate minerals, elec trum, and secondary silver and lead minerals. Protore probably consisted of pyrite-poor, galena-rich material. We assume that the replacement deposits are related to emplacement of Oli gocene and older igneous rocks, but some bodies could be preCretaceous, as direct links to igneous rocks are not apparent in all cases. Skarn deposits are found locally along contacts with Oligocene and Cretaceous(?) plutonic rocks (Rosenlund, 1984; Jefferson, 1985) . These small, high-temperature, Fe-rich depos its contain minor amounts of copper and gold. Conceivably, the skarn deposits could all be Cretaceous and unrelated to Oli gocene plutonism.
The new Pitkin mineralized district was created from parts of the old Quartz Creek mining district and parts of the Tincup mining district. Because of the existence of the Quartz Creek pegmatite district to the southwest, the new name Pitkin replaces Quartz Creek. Small replacement deposits in Paleozoic limestone, similar to those in the Tincup mineralized district, are most common (Hill, 1909; Herald, 1981; Daly, 1983) . Deposits do not appear to be genetically and spatially related to Oli gocene porphyries, as the intrusive mass in Chicago Park does not host any deposits nor do the deposits appear to be more com mon near the rhyolite. Deposits in the northern part of the dis trict, such as the Fairview Peak, could be distally related to the porphyry on Green Mountain. Conversely, deposits in this dis trict may not be related to Oligocene plutonic activity, and con ceivably could be much older, even pre-Cretaceous.
The Cross Mountain mineralized district is similar to the Pitkin district because it contains highly oxidized replacement deposits and minor vein deposits in Paleozoic carbonate rocks (Hill, 1909; Zech, 1988 ) that do not appear to be genetically related to Oligocene intrusive rocks. Rhyolitic rocks are unknown in the area; only sills and dikes of the Cretaceous Fossil Ridge Latite are abundant in the district. In other areas, particularly along the crest of Fossil Ridge, the latite and surrounding rocks are not mineralized and replacement deposits are not known. Perhaps the mineralization in the Cross Moun tain district could be pre-Cretaceous in age.
High-Calcium Limestone District
The Leadville Limestone, along the crest of Fossil Ridge, constitutes a high-calcium limestone resource (Kluender and others, 1983; DeWitt and others, 1985; Zech, 1988) . Although the limestone has not been mined in the past, we include it in the Fossil Ridge mineralized district because of its potential importance and because of the numerous prospect pits from which high-calcium limestone has been substantiated (DeWitt and others, 1985) .
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Precious-Metal District containing Early Proterozoic Veins in Basement Rocks
The Gold Brick mineralized district contains preciousmetal-rich veins localized along zones of high strain in the Roosevelt Granite and adjacent rock units (Crawford and Worcester, 1916; DeWitt and others, 1985; Neff, 1988) . Depos its extend south of the mapped area, to the vicinity of the Reve nue mine, south of Ohio (Horlacher, 1987) . Vein mineralogy is simple and consists of quartz, limonite, galena, minor pyrite and sphalerite, electrum, minor arsenopyrite, and minor calcite and ankerite. Many deposits are extensively oxidized. Even those deposits that contain noticeable galena are pyrite-poor. Underground mapping of the Carter mine reveals that Oli gocene rhyolite dikes discordantly intrude and truncate a major vein hosted by the Roosevelt Granite just west of the inferred Volunteer vein (Ed DeWitt, unpub. data, 1987; Rugg, 1956) . Although most veins have not been deformed or metamor phosed, they are most abundant along zones of high strain in the Roosevelt Granite and wall rocks to the west that are related to regional metamorphism (pre-1.7 Ga) that pre-dates the Henry Mountain Granite. Although Neff (1988) considered most mineralization in the district to be Oligocene in age, we believe the above relationships indicate the majority of mineral ization took place in the Early Proterozoic.
Pegmatite District
The Quartz Creek pegmatite district (Eckel, 1933; Aldrich and others, 1956 ) hosts numerous massive to simply zoned peg matite bodies and minor layered pegmatite bodies related to the Henry Mountain Granite. Principal among the deposits is the Brown Derby, south of the map area. The pegmatites contain feldspar, beryl, muscovite, lepidolite, columbite-tantalite, and other minor mineral commodities (Staatz and Trites, 1955) .
